Physicians play a central role in communicating health information to their patients on the course, management, and prevention of disease. 1 With the availability of health information on the Internet, physicians have an accessible tool to assist them in this role. The Internet gives patients access to a vast array of health information that, pre-Internet, was primarily the domain of the physician. 2, 3 Health professionals can resist sharing expertise with the Internet-informed patient, retaining a health professional-centric relationship; they can engage with the patient about Internet-sourced information (patient-centered); and/or they can direct patients to Internet-based health information (Internet prescription). 4 This triangulation of patient-Internet health information-physician interaction is having a profound effect on the dynamics of the physician-patient interaction. 5 This includes negative affect for physicians who report increasing anxiety and time pressures when patients initiate discussions of Internet-sourced health information. 6 Patients reportedly are becoming less passive receivers of health information and more active consumers in the consultation. 4 Within this triangulated model of communicating health information, physicians are increasingly adopting a more interpretive role, tailoring Internet-sourced information to the personal context of the patient, 7 repairing patients' misunderstandings, as well as co-constructing the patient's understanding of his or her health using the Internet-sourced material to support the discussion. 8 These communication tasks point to the expanding patient education role of the physician when engaging with patients about Internet-based health information. The effectiveness of the patient's information gathering will be influenced by the level of the patient's health literacy and whether the patient has the critical literacy 9 necessary to identify reliable information, including the ability to navigate the World Wide Web. It also hinges on the physician's ability to accurately gauge the patient's level of understanding of the written, oral, and numeracy skills necessary to engage effectively with health information. 10, 11 Health care professionals typically overestimate their patients' health literacy. 12, 13 Evidence suggests that many people neglect to check the credentials of health Web sites. 14, 15 Although there are well-established criteria to assist patients to evaluate the quality and reliability of online health information, 16 it is unclear whether physicians and their patients are aware of these. 
Method
A study exploring the role physicians play in patient education mediated through health information available on the Internet provided the foundation for the conceptual model. Twenty-one physicians participated in semistructured interviews between 2011 and 2013. Participants were from Australia and Switzerland, whose citizens demonstrate different degrees of Internet usage and who differ culturally and ethnically. The authors analyzed the interviews thematically and iteratively. The themes as well as their interrelationships informed the components of the conceptual model.
Results
The intrinsic elements of the conceptual model are the physician, the patient, and Internet based health information. The extrinsic variables of setting, time, and communication activities as well as the quality, availability, and usability of the Internet-based health information influenced the degree to which physicians engaged with, and were engaged by, their patients about Internet-based health information.
Conclusions
The empirically informed model provides a means of understanding the environment, enablers, and constraints of discussing Internet-based health information, as well as the benefits for patients' understanding of their health. It also provides medical educators with a conceptual tool to engage and support physicians in their activities of communicating health information to patients.
Internet-sourced health information can assist people to formulate questions to ask their doctor 17 ; however, there is a reluctance amongst the majority of online health information consumers to bring the health information they have found to their physicians for discussion during the consultation. 18 This has implications if the health information is of poor quality, or if it is not well understood by the patient. Physicians can therefore play a role in enhancing their patients' health literacy by providing them with access to health information as well as engaging with patients about health information they have found on the Web. 4, 5 Several studies have proposed communication strategies to facilitate better engagement with patients about externally sourced health information 5, 19 and to reduce the workload and emotional burden on physicians. 6 Few studies have considered the implications of these developments for medical education; that is, how can medical educators prepare doctors for the increasingly triangulated model of physician-Internet health information-patient communication? Although there is increasing awareness of triadic communication in the medical consultation with the doctor and patient interacting with the computer, 20 these developments have yet to have a major impact on communication skills teaching in medical education. Interventions to build communication skills for computer use, to our knowledge, have been limited to specialty terms in medical coursesfor example, in a general practice term 21 and in a pediatric setting to communicate with the family via e-mail 22 -or they have focused on the electronic health record. 23 The UK consensus statement on the content of communication curricula in undergraduate medical education 24 makes reference to computers as a tool to manage patient records but does not include the computer and Internet health information in the domain of communication tasks, in particular with reference to patient education. Junior "net-generation" doctors, who have grown up with the Web, are more likely to be engaged with, and positively oriented towards, the Internet as a source of information than their more senior educators, who undertook their medical studies prior to the explosion of the Web in the mid-1990s. For these reasons, we undertook a qualitative study that aimed to build on the literature about the impact of the Internet on physicianpatient consultations, focusing on the role that physicians can play in developing patients' understanding of their health. We aimed to develop a conceptual model to initiate discussions in communication skills teaching about the role of the doctor in patient education in the age of the World Wide Web.
Method

Study design and participants
For this study of the variables that influence the role of the physician as patient educator using Internetsourced health information, we adopted qualitative research methods including purposive sampling, semistructured interviews, and the tentative application of findings. 25 Qualitative methods allow for the interplay between data collection and analysis in order to develop theory, which facilitated our purpose of developing a conceptual framework. 26 To explore physician experiences and practices, we developed a semistructured interview format; this consisted of three open-ended questions to frame our investigation. These questions were informed primarily by two systematic reviews on the communication triad of physician-patient-Internet. 4, 5 The first interview question sought to establish the physician's clinical setting, including the patient demographic, specialty, and related patient information needs; the clinical physical environment, including Internet access; and years of experience. The remaining questions explored firstly physician-initiated discussion of online health information, then patient-initiated discussion of online health care information. The physician's assessment of the patient's health literacy was addressed as part of these questions. We closed the interview by asking the participant to reflect on the interview themes and provide any comment. The semistructured interview schedule is provided in List 1.
We conducted our data collection between August 2011 and March 2013 in Melbourne, Australia, and in Lugano, in the Italian-speaking part of Switzerland. We interviewed 21 participants. Our recruitment strategy was purposive sampling as we sought a heterogeneous sample of physicians with a diverse patient population. The citizens of Melbourne and Lugano demonstrate similar degrees of Internet use yet differ in the extent to which they use the Internet to access health information. According to a 2007 survey, almost three-quarters of Australian households had Internet access. 27 A similar level of connectivity (72%) is reported for the province of Ticino, Switzerland. 28 However, for the Swiss population there is reportedly a gap between the pervasiveness of general Internet use and the use of the Internet to access health information. 29 The citizens of Melbourne and Lugano also differ culturally and ethnically. Furthermore, most of the studies on patients' health information seeking have been conducted in predominantly English-speaking countries; hence, it is beneficial to gain a multilingual perspective. Both Melbourne and Lugano are culturally and linguistically diverse 30, 31 ; therefore, citizens may seek or require health information in a range of languages.
We (K.E. and R.W.K.) initially recruited academic physicians affiliated with the University of Melbourne's medical school as we hypothesized that academic physicians were likely to engage with clinical innovations in their practices. These physicians were invited by e-mail to participate in the study and sent the project information letter and consent form, which had ethical approval from the University of Melbourne Medical Education Unit's human ethics advisory group. We (K.E. and R.W.K.) conducted these interviews independently, and although the participants were faculty and known to the researchers, we were not familiar with their clinical work. We followed a similar procedure for the Swiss participants, starting with academic clinical physicians affiliated with the University of Lugano who were likely to use Internet-sourced health information with patients. None of the Swiss participants were known to the primary interviewers (M.C., R.W.K.), with assistance from the research institute's manager, who translated any interviews which were not conducted in English. We continued to recruit participants purposively to diversify the sample in terms of physician age and specialty. Faculty colleagues assisted us with this endeavor, providing names of colleagues whom we then e-mailed information about the project and an invitation to participate. Table 1 shows study participants.
Data collection and analysis
Interviews. The semistructured interviews addressed three main areas: the physician's context, physicianinitiated discussion of online health care information, and patient-initiated discussion of online health care information. The interviews lasted between 25 and 45 minutes and were conducted in person at the participants' clinic or at the university, depending on the participant's preference. For the Swiss participants, interviewees were asked if they wished to conduct the interview in Italian, German, or English. The interviews were audio-recorded and transcribed, and translated from Italian to English in three instances, and German to English in one instance.
The process of data collection and analysis was an iterative one. Initially, one of us (R.W.K.) collated the responses from the first six interviews conducted in Melbourne under the headings of the semistructured interview schedule. Using an inductive approach, she summarized the collated responses, identifying emerging themes. At the first of several data analysis meetings, we discussed the analysis with reference to the transcripts when clarification was needed. At the conclusion of this first meeting, we agreed on a number of macro-themes and conceptual categories. The conceptual categories allowed us to move beyond the reported behaviors and perceptions in order to arrive at more interpretive categories that would allow us to commence theory building. We then conducted another cluster of interviews and followed the analytical procedure outlined above, continuing to refine and test macrothemes and identifying subthemes using the constant comparative method. 32 We chose not to use a software package to manage the data, preferring to move to and fro in our analytical discussions between the hard copy transcripts, macro-themes and subthemes, conceptual categories, and emerging theoretical model. We also referred to the literature throughout this process to assist with clarifying and distinguishing themes.
The conceptual categories and macrothemes formed the foundational elements of the model. The subthemes as well as their interrelationships informed how we linked and represented the foundational elements graphically. We reached theoretical saturation when no new macro-themes emerged; this was at 16 interviews. We conducted 5 additional interviews to confirm aspects of the model. At this point, we conducted member checking by presenting the conceptual model to some of the participants at two academic fora. The ensuing discussions allowed us to refine interview excerpts to illustrate concepts and interrelationships.
Results
The variables that influenced the role of the physician as patient educator are the macro-themes that were identified. Participants in this study reported a triangulated model of communicating health information with their patients: that is, a dynamic three-way interaction between the physician, the patient, and online health information. These o What do you do when you suspect patients will be unable to understand externally available information on health care that you think would benefit them?
o Can you comment on your own ability to assess a patient's health literacy and engage with a patient at that level?
3. Patient-initiated discussion of online health information discussion: Research suggests that patients look online for health care information but rarely speak with a health professional about information they find online. What is your experience?
Probes for the health information:
o What about the quality of the information patients refer to?
o What type of online information do patients bring up in the medical interview, e.g., treatment options?
Probes for managing the discussion with patient: interactions were influenced by several key variables. Interactions with Internet-based health information had potential benefits for the individual physician and patient as well as broader potential outcomes for the population. Figure 1 is a conceptual model of these variables and potential outcomes.
We discuss the model first in terms of the two overlapping circles of physician and patient, including the patient's family. This is followed by a discussion of both the intrinsic factors such as the participants' orientation to the Internet and the extrinsic factors such as the consultation setting. For the third overlapping circle, the online health information, we present our findings in terms of the quality, availability, and usability of the health information, followed by a description of the potential outcomes.
Physicians
The physicians' specialty influenced the manner and extent to which the physicians engaged their patients in health care information sourced from the Internet. Chronic conditions may involve management and motivation discussions, which could be enhanced by Internet resources such as calculators. One participant's comment indicates a positive, "net friendly" 5 orientation to the Internet as a source of good health information:
I'm trying to think of way how we might use the Internet to help manage Physicians who rarely referred patients to online health information explained this in terms of their own perceptions of their role of doctor and their responsibilities to the patient, exhibiting more paternalistic patterns in the doctor-patient relationship. 33 The explanation is my responsibility … it would be strange if I delegated my work to someone else. -Internist, Swiss, male
Patients and their families
For the specialists who treated chronic conditions, the stage and type of illness 34 were factors that influenced how they engaged their patients with Internetbased information. The patient's age was a factor likely to determine his or her familiarity with the Internet. The participants also thought of their patients in terms of groups when describing their own information-providing behaviors, the health-seeking behaviors of their patients, and the ability of their patients to understand the information. These groups related to ethnicity and familiarity with English (for the Australian participants), functional literacy, orientation to the doctor-patient relationship, 33 and information-seeking characteristics. For example: Participants reported that the role of the family was a motivating factor in providing Internet information for the home. This role went beyond explaining information that was too complex for the patient's level of health literacy or language proficiency; it recognized that families discussed health care information together not only for the patient's benefit but for their own understanding.
Time
Time considerations were relevant for the face-to-face consultation, pre-and post consultation, as well as for the length of the physician-patient relationship. The time pressure aspect is multidimensional: Internet-informed patients 8 can require more explanation from their doctors; however, physicians were ambivalent about whether they increased time pressures. External information may require further discussion, yet it may "speed things up" (general practitioner, Australian, male). Our participants viewed patient requests for clinicians to engage with what was deemed poorquality information as time consuming. Physicians' awareness of time between consultations and the impact of this on patients' emotional well-being was a factor in physicians offering support through reference to online information.
Setting
The participants identified the setting as a factor that impacted their health educator role. They contextualized their discussion of their engagement with online information in the consultation by describing their working environmentthat is, the physical setup of their clinics and community visits. Subthemes included the hardware available to the physician and Internet connectivity. Access to computer hardware ranged from fully computerized consulting rooms to computer-free physical environments such as patient homes for community visits and community centers where links to online information were via paper-based leaflets with URLs. Proximity to computers in physical settings was another factor: physicians in this study who conducted ward rounds were not supported by access to online health information for patients via tablet computers. A number of participants reported using their smartphones to show patients links to online health information. Physicians who did access the Internet to provide patients with health information reported Internet connectivity (i.e., slow or high speed) as an important facilitating or hindering variable.
Communication activities
The variable of communication activities refers to communication functions or activities in which the participants reported participating together with the patient, including physician-initiated communication as well as patientinitiated communication. As outlined by Caiata-Zufferey and Schulz, 8 physicians respond to three types of patient requests: Patients ask for clarification ("the health information is rarely packaged in a way that is accessible for patients" [medical registrar, Australian, male]); patients request their physician tailor the Web information for their case; and they ask physicians to make suggestions on Internet-proposed diagnoses and treatments. Physicians also make reference to online health information for follow-up to build patients' understanding of their disease and of health prevention measures. They guide patients to reliable Web sites, 4 thereby filtering the vast amount of information patients may encounter; they also do this to assist with informed decision making, 19 and to support management of chronic disease-for example, to monitor glucose. Intrinsic to the health educator role of the physician is his or her awareness of the patients' learning styles, information needs, as well as the patient's cognitive and emotional ability to process the Internet-based information. Specialists reported this aspect-that is, exploring the patient's understanding of their condition-as framing or initiating the interaction, with the patient's response informing whether and to what extent the discussion would encompass online health information. 
Online health information
Physicians were alert to the variable quality of Internet-sourced information, expressing concern about information that was not evidence-based and that could raise unrealistic patient expectations:
A lot of Internet resources have all the key features of quackery … glossy shiny presentations, unsubstantiated claims, false promises, quick fixes, dodgy research underpinning it. It's all snake oil in those sorts of things; it's hard to fight against that with dry, cold RCTs and stuff.
-General practitioner, Australian, male
Physicians demonstrated knowledge of quality health Web sites, particularly Web sites to do with their specialties that provided comprehensive evidencebased information on cause, prevention, management, and support for patients and their carers and families. Participants mentioned psychosocial benefits that health Web sites could provide such as information on patient support groups. Only the informants oriented to the Internet as a source of health information reported being aware of the HON Code signifying that a Web site had met the criteria for trustworthiness of health information 16 ; other informants appeared to rely on their intuition as a gauge to monitor the quality of a site including the site's reputation affiliation with the specialty, for example, "specific Web sites like GINA" [guidelines for the diagnosis and treatment of asthma] 35 (Internist, Swiss, male). A further aspect of online health information was its usability, including comprehensibility: This aspect related to ease of navigation, the presentation of material such as use of diagrams and images, as well as readability. Usability and comprehensibility of online health information were frequently mentioned in the context of patient literacy.
For the Australian physicians in this study, accessibility of health information incorporated the dimension of the language of the health information. The majority of informants mentioned a gap in their knowledge of what health information was available online for their non-English-speaking background patients as well as the constraints of providing health information to this group of patients:
How I access information in other languages has always been a problem.
-Rheumatologist, Australian, male
Outcomes
The outcomes component of the conceptual model was a major theme in the participant interviews. Participants reported multifaceted outcomes including affective, psychological, and health benefits for patients, management, and affective benefits for themselves, as well as identifying gaps in their own knowledge and skills. The outcomes identified in Roter and colleagues' 36 framework for understanding the oral literacy demands of the medical dialogue are relevant for this physician as health educator conceptual model. That is, our participants identified cognitive, psychological, behavioral, and health outcomes for the patient. They also identified patient empowerment through patient health information-seeking behaviors 37 as an outcome. For physicians, there was enhanced satisfaction and selfefficacy: 36 It's a much richer consultation when you can have a discussion with an informed patient and I feel I get more out of it and the patient gets more out of it if you come from a level of understanding at the beginning and it makes for a more engaged patient, often a happier patient … a patient that is more willing to do what you say. -Medical registrar, Australian, male One implication noted by a participant was the need to develop her own "e-health literacy" (pediatrician, Australian, female). Related to the e-health education needs of physicians is the public health dimension of information and misinformation available on the Internet, and the need for physician advocacy to address this information in their public health discussions with their patients.
Immunization is a huge area of misinformation from the net for parents … nobody flagged that the Internet would have health consequences … we've failed to register that we need to upgrade the quality of education we've had.
-Pediatrician, Australian, female
Discussion
Physicians have always provided health information to patients and have had a patient educator role; however, the availability of health information on the World Wide Web presents new communication challenges as well as education opportunities both for physicians and their patients. The findings from our physician interviews provide insights into the factors that affect when, how, and to what extent physicians and their patients engage in discussions about Internet-sourced health information.
The variables we identified in the model provide a means of understanding the multifaceted nature of the doctor-patient consultation as a communicative event in which health information can be effectively exchanged, discussed, tailored, and meanings co-constructed and negotiated. Our findings provide a starting point for medical educators to address these issues in medical education.
That is, the model we suggest provides health educators with a conceptual tool to engage and support physicians in their activities of communicating health information to patients using Internet-sourced health information. It is also a tool that can initiate discussions in medical education about the role of doctors in educating patients about their health in the age of the World Wide Web.
Many of the interview findings resonate with previous findings reported in the literature on triadic physician-Internetsourced health information/computerpatient communication: For example, the impact of Internet-sourced health information, including the negative affective dimension and time factors, [4] [5] [6] and the triadic communication activities in which the participants engaged. 4, 8 In terms of assessing patients' health literacy, one respondent confirmed that he felt he typically overestimated his patients' health literacy, as is reported in the literature. 7, 12 Two new areas emerged in the data that, as far as we are aware, have not been extensively reported. The first is the growing divide between pre-Internet educated physicians and the net generation doctors: Most more senior participants (i.e., >45 years) commented that their registrars (a registrar is equivalent to a resident in North American practice) accessed online health information while at work; others noted that the next generation would do things differently than they would. The second is the potential washback effect of the research interview: Participants expressed an interest in engaging more with online health information with their patients as well as researching the information that is available for patients online in their discipline. One participant reported that she intended to do a small study on this aspect and earn some continuing medical education points.
The study has several limitations: Firstly, the number of specialties represented in the sample is small and includes mostly primary care and chronic disease specialties. Physicians working in acute settings may engage in other strategies with their patients and patients' families and be impacted by other factors not identified in this study. Because of the qualitative nature of this study, it is not our intention to argue that the conceptual model is comprehensive and that the findings can be extrapolated to other specialty or health care settings with more diverse patient populations. Secondly, only three of the participants were under 40 years of age, and several participants mentioned that their registrars used iPads or smartphones to search for information for themselves or the consultant, Therefore, a younger sample may provide more extensive communicative strategies and activities than reported here. A follow-up study could test the conceptual model with registrars across a larger number of specialties including acute care medicine. A third limitation is that the conceptual model is based on a study which explored physician perspectives rather than their behaviors. An observational study using discourse analytical methods could examine the ways in which the triadic physician-Internet information/ computer-patient communication played out in the consultation. For example, many physicians in this study relied on intuition to access their patients' understanding of onlinesourced health information. A discourse analytical study could provide insights into the effective and less effective strategies participants engage in when they discuss online health information with their patients.
A further limitation of the study is that our conceptual model has not been extensively tested. This would warrant a follow-up study; however, the model was presented to six of the informants in line with the qualitative approach of "member checking," and their feedback was incorporated into the model. We have also presented the model at several international fora where clinicians have been present. Although new elements and experiences emerged from audience feedback that were not reported in the study, the extrinsic and intrinsic variables identified in the model resonated with audiences.
We recommend a multipronged strategy to incorporate the conceptual model in medical practice and medical education. Raising awareness of the impact of online health information for the patient education role of the physician is one strategy. The conceptual model can be used by educators to begin discussions with students and practitioners about the factors that affect how, when, and why physicians discuss online health information with patients. A further component of awareness raising is the need for consensus statements and guidelines for communication curricula to be expanded to incorporate the online health information dimension. A second strategy is addressing the experiential dimension. The conceptual model can inform educators about suitable contexts for incorporating opportunities for students and junior doctors to practice the triadic communication in simulated settings.
The availability of online health information is changing communication activities in the doctor patient consultation, particularly with regard to the doctor's role as provider of patient education. To date, medical education has been slow to acknowledge these developments and to address them in communication curricula. The empirically informed model we have presented in this study provides medical educators with a conceptual tool to address this gap in order to engage and support future physicians in their activities of communicating health information to patients.
